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This application is a division of my applica- 
tion Serial No. 15,183, fiied Match 16, 1948 n0w 
abanàoned. 
My invention relates fo a novel sequential trip 
system, and more particularly relates fo a se- 
quential trip system in which cirouit breakers 
have rime differentials from each other of thé 
order of cycles in.response lo short circuit cur- 
rent conditions and bave ime differentials from 
each òther of thé order of seconds in response to 
overload fault conditions .in thé ch'cuit being 
protected. 
In such systems it is désirable that thé con- 
tacts of thé circuit breakers bé so.constructed 
that norma!ïy during thé closing opération of 
thé breaker if bé supplied with a "blow-closed" 
effect, i. e., fo have thé magnetic fields induced 
y thé currents in thé controlled circuit tend to 
drive thé contacts closed..This ensures good con- 
tact on closing and is especially, désirable where 
breakers may bé closed against excessive cur- 
rents or short circuit conditions.. 
Under such circumstances, thé contacts are 
suflïcienly:closed to.enable relatching of thé con- 
tacts before tripping occurs in response fo such 
short circuit conditions and thus avoids chatter 
ing or freezing ai thé contacts due to poor con- 
tact eng'agement during .closing. 
Vhile if is thus dssirable to hve a ".blow- 
closed" effect during closing .in-order to ensure 
complete-latching in response fo thé fault cur- 
rents, if is at thé same tiïne désirable to retain 
thé effect of a "blow-open" action during thé 
trippin of thé breaker,, i. e., an action in which 
when thé breaker is tripped in response fo a'fau!t 
current, thé electromagnetic fields set up by such 
currents function in a diraction to assist in driv- 
ing thé contacts to disengagement. 
In accordance with my. noç;el sequential trip 
system, I accordingly provide circuit breakers in 
such a systern havflug .rime delays.both for.short 
periods of thé order of cycles for currens .up o 
1.C and long periods of thé order of seconds for 
overloads which are individual to each of he 
breakers and differ fïom each other.in thé short 
circuit curïent ranges by cycles of sepa];ation and 
in thé long Current- by secods of separation and 
which are provided With what I aboyé define as 
a "blow-closed," "blow-open" action. 
Accordingly, ai object.of my invention is to 
provide a novel sequential .trip mechanism in 
which thé breakers are each.provided with "blow- 
ctosed, blow-open" mechanisms. 
Another object of my .invention is .fo provide 
a novel sequential trip system in which each of 

2 
thé circuit-breakers is constïucfed so that thé 
electroma2netic fields set up assist with thé cir- 
cuit breaker in closing and also assist in thé 
openin of thé contacts in response to fault cur- 
 rents. 
Thé foregòïng and many other  0bjects. of my 
invention will become apparent from thé detailed 
description .of t!Ee figures which follovs, in  which 
Figure 1 is a hematic il!usçra(ion of oné form 
lO of crcuit breaker which may bé employed in my 
oyel  sequential rip systefl. "  " 
Figure 2 iS"a circuit diagram of a- system in 
which said Circuit breke's may bé tised. 
Figure 3 are curves showfl]g :th rime current 
l çesponsès of circuit breaker" employed in my 
system. 
Figure 4 is a schematic' illustraio]ç of  another 
form oï breaker which may bé used in my system 
showing thé breaker in closed Positïon. 
20 Figuré 4 is a schemtïc illustration of thé dis- 
tribution of forces. 
Figure 5 howsthb Samè breakèrin fùll open 
position. ' .... 
 Figure 6 shows thé breaker in pré-set position 
ready to bé reclosed. " 
leferring now fo thé figures, I have here shown 
my novel circui breaker   ïvhich is so arranged 
that during thé closing movement and just as 
.thé contacts engage, but before hey. have fully 
30 egged ' thé cum.ent loop through thé éléments 
provides a bow-closed effect. When-the circuit- 
.breaker is t;ipped, thé .éléments are so arranged 
that thé current loop provides a blow-open effect. 
Thé 
çireui.t breaker 0 i supported in.any suit- 
35 
ablemanner on a back panel ', ,, carrying addi- 
tional spporting brackets, notshown, to sup- 
Dort thé various pivot pins hereinafter described. 
Thé .back panel  [-carries an upper back con- 
40 nection stúd  and a lower back connection 
stud , mounted in any suitable insulators § 
and [. Thé upper-back comiécti0n stud § 
car'ies ai thé end thereof a stationary contact 
structure . Movble contact arm  carrying 
45 movable contact  and' arc horn -is pivotally 
mounted on thé pin $ which passes th#ough thé 
arcuate horizontally extndïng slot  in exten- 
sion  [. of thé lower back connectlori stud  . 
Frther_ detai!s of contt arm  ae shown 
50 in. Figure i of application Serial No; 720,561, 
filed January 7, 1947. 
Thé _outrent path ëstablished when. thé con- 
acts ar.e  Closed is thus from thé uper back con- 
nection, sUd. Ito thé stationaF co]itact struc- 
5 ture ,thn thróugh móvable contact  and 
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movable contact arm 25 to the extension 3 of 
the lower back connection stud 6 and then to 
the lower back connection stud 
It will thus be seen that when the contacts 
are closed, a U-shaped current loop is estab!ished 
with the contact elements 7--26 atone of the 
bends or corners of the loop. 
The movable contact 2 is held closed during 
the operation of tl]e circuit breaker by the toggle 
52, one link 53 of which is connected to the pin 
59 on contact arm 25, the opposite end of the 
link 53 being connected to the knee pin 55 of the 
toggle 52. 
The othe;" link  of the toggle 52 is connected 
atone end to the knee pin 55 and is pivoted at 
the other end on the stationary pin 
has a downward extension 62 which with link 
ïorms a bell crank lever 
secured at the end of link ç2 is engaged in detent 
6 of latch 
Trip magnet ] Iis energized in accordance with 
current conditions in the main circuit through 
the current transformer ï3 in the main circuit. 
Armature 2 of magnet " is connected to a short 
time delay device 7 and through spring 5 to a 
long rime delay ]'. Both the long and short 
rime delay are here shown schematically and 
may be as shown in Patent 2,439,165 assigned to 
the assignee of the present application. 
Vhen prolonged overload current conditions of 
the order shown in the upper portions A to D of 
curves I- obtains, the armature is operated 
against the delaying action of the long time delay 
7'. XVhen a short circuit condition of the order 
shown in the ]ower portions E to 
obtains, the armature is operated against the 
delaying action of the short time delay of device 
ï4, all as more specifically described in the above- 
identified patent. 
The rime delay characteristics of each of the 
circuit breakers in the system have individual 
time characteristics, such as shown in curves - 
of Figure 3. According]y, as explained in the 
above-identified patent, only the circuit breaker 
nearest the fault will open. 
\Vhen the over]oad trip coi]  Iis energized over 
a circuit to current transformer operated by 
short circuit current in the main circuit protected 
by the circuit breaker, the armature 72 is raised 
against extension 67 of latch 65 causing the latch 
65 to pivot counterclockwise about the stationary 
pin 6 so that the detent 64 thereof disengages 
roller 3 and the toggle 52 may break down- 
wardly, 
During the closing operation, the possible 
movement of the toggle upwardly through center 
is prevented by the cross-bar or stoD 9 above the 
knee pin . When the toggle 2 bas broken 
downwardiy, thus permitting the contact 25 fo be 
forced open by the blow-open effect, the knee pin 
55 drops and roller 3 rses. Roller 3 is con- 
nected fo the link 75. Link  is provided at ifs 
outer leït-hand end with a Mot 76 in which rides 
the pin 77. Pin 7 is connected to the upper end 
of the beli crank lever !atch 78 which is pivoted 
on tle pin 79. 
Latch 78 bas a detent  which engages follet 
1 on the closing arm 2. Arm 82 is pivotally 
mounted on the pin 53 and is biased toward the 
right ino clockwise movement by the compres- 
sion spring 
Vhen now the follet 63 rises up toward the 
left, on opening of the contacts, the link 75 is 
driven to the left rapidly and when the end 
of the Mot 7- strikes pin 77, latch 7 is given 

a 75 

4 
hammer blow in a counterclockvise direction to 
disengage the detent 
The compression spring 84 is now in a position 
to drive the arm 82 c]ockwise around the pivot 
5 83. This results in the movement of the parts to 
the condition wherein the closing toggle 99 has 
col!apsed, and in which the adjustable stop mem- 
ber 9 at the upper end of the arm 82 strikes the 
extension 62 of the link 54 rotating link 54--62 
10 in a counterclockwise direction fo re-extend the 
togg!e 52 once more and to re-engage the ro]ler 
3 in detent 
The re-setting or extendin of the toggle 52 
does hot at this time, however, result in closing 
15 of the circuit breaker, since pin S5 on arm S2 
which is connected to arm 
to the riht, thus moving the pin ç9 at the lower 
end of contact arm 2 to the right. This moves 
the pin 2 of the contact arm 25 to the right- 
20 hand side of the slot 2 but at the saine time 
pushes the pin 63 over sufficiently so that the 
contact arm continues to rotate outwardly 
toward the left around pin 2S which is held by 
the right-hand end of slot 29. Thus, even 
05 though the latches are re-set, the circuit breaker 
remains open. 
The closing toggle O is prevented from break- 
ing upward]y by the stop 5. Tog]e 9 com- 
prises a link 3 connected by pin 94 to the closing 
30 arm 2 and connected at the other end to the 
knee pin 9. Link 97 is connected atone end to 
knee pin 6 and at the other end to th stationary 
pin . Closing solenoid  is provided with the 
armature 
3 Now when the circuit breaker is in the open 
position with the latches all re-set, the contacts 
may be c]osed by energization of the solenoid cofl 
9. On such energization the armature 99 is 
raised to ex,end the togle . Vhen the toggle 
40 9' is thus extended, closing arm 82 is rotated 
counterc!ockwise to the left about pin $3. This 
compresses the spring S4 and moves the arm 82 
over to the left until latch 
on the arm S2. At the saine rime the movement 
of arm S2 to the left pulls the arm 6 to the left, 
45 thus puiling on pin  and causing the contact 
arm 2 to rotate in a counterclockwise direction 
around the pivot pin 59. 
Sprin 84 is provided only to re-set the toggle 
52 and consequent]y is a relatively ]ight spring 
5O 
so that it does not interfere with the closing of 
contacts as would be the case where opening 
sprins are used. Thus, the mechanical force 
needed to close the contact is only necessary to 
overcome the inertia of the parts and the rela- 
55 
tively slight force of the re-setting spring 64. 
The contacts are driven home once they are 
initially engaged by the blow-closed effect below 
described. In fact, the closing coil and armature, 
6o as hereinafter pointed out, are aided by the 
arrangement of the parts which produc a net 
blow-closed effect durin closing. 
Also, the travel which is given to the closing 
coil and armature  9D need mere!y be sufficient to 
65 complete the closing operation and no over-trave! 
need be provided to provide any hammer blow 
or kinetic effect fo s!am the contacts home, owing 
to the blow closed effect described below. The 
parts may thus be ruade lihter and at the 
ïo saine time, owing to the utflization of the electro- 
magnetic forces to close the contacts rather than 
sheer mechanical forces or kinetic energy, the 
parts are more durable. 
The operations whereby a blow-closed effect 
is secured during closing and closed conditions 
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nd a blowopen effect is.secured during .tripping 
will new be :described. 
In ?he .position shov¢n in Fiiure 1 with the cir- 
cuit breker closed, when a.short circuit current 
flows through conductor 5 and £he .flxed and 
movable contacts 8 and 23 thïough mowble 
contact.arm 2 and back through conduc.tor 
a force fs applied te the movable .arm 25 v«hich 
fs transferred through pin 50 te link 53 .and 
pin 55 to.setup a force on the bell crank 5'4 and 
2 which is in a clockwise direction about pin 
At this .instant, the force fs resisted by .the 
ltch ç engaging pin 3 from dri.ving .the .arm 
]5 tothe left. The overload relay « connected 
in series in the circuit through conductors 
and  described above fs energized by this 
sameoverload current and.opel:ates ifs armature 
].2 te engage the projection .] rocking the latch- 
ing lever S5 .about pin 6$ in a counterclockwise 
direction and diseniaiing latch S from pin 
The above describedforces'thereupon are.free 
te act and the contact arm 25 fs .rocEed in-a 
counterclockwise direction about the pin .50. 
It should be noted at this point that the blo7- 
open effect on the am 25 described above has 
a lever arm extending te the pin 9-se that 
a!though the resultant force of this blow-open 
effect fs applied af the pin 59, if is this ïorce af 
pin 5 rimes the lever arm formed te the pin 
Which produces the counterclockwise movement 
of the arm 25. 
 Upon disengagement of the latch 4 from.pin 
53, the toggle 2 collapses downwardly, rockin2" 
the bel! crank arm 54 and 52 in-a .clockwise di- 
rection about the pin %L The movement of 
the pin 3 te the left asa result of this operation 
operates the link 5 te the left until the pin 
 engages the right-hand end ]a of the slot 
6. Further movement of the .pin 63 thereupon 
rocks the bell crank 8 about ifs pivot 9 in a 
counterclockwise direction until the latc 80 
disengages the pin 8. 
Opening springs attached te movable contact 
arm 39 may be provided te ensure opening at no 
load. 
When new the latch 80 disengages pin 84, the 
arm 8-2 fs operated clockwise about pin .83- under 
the action of the compression spring 84, collaps- 
ing the toggle 9 se that the links a3 and 
rock downwardly and the knee pin .9 is moved 
down te.engage the armature 0 Of the closing 
magnet $. 
A further result of the movement of arm 82 
fs te move.the link 6 te the fight. As-the pin 
 of link6 fs moved te the right, the contact 
arm 2. is also carried te the right with the pin 
28 moving in the slot 29 until the pin 28.engages 
the right-hand end of the slot. During this 
movement the toggle mechanism 52, including 
links 53 and 54, have been straightened out te 
the position shown in Figure. 3 of application 
Serial No. 720,561, flled January 7, 1947. More- 
ment of the link 5 operates this beil crank about 
pin 5 ina counterclockwise direction, thus oper- 
ating the pin-53 and through if the.link 5to the 
right until the pin  fs in the intermediateposi- 
tion of the slot 
Ai this position the :latch 65 which has in 
the meanwhile been restored te ifs :original posi- 
tion .as a result of the de-energization of the 
magnet  re-engages the pin 3 te re-set the 
togg!e-mechanism 5 and :hold if .in the posi- 
tion preparatory for the.re-closing operation. 
On re-closing the .holding magnet $9 is oper- 
ated, operating its plunger armature .0} up- 

wardly against .the ;knee pin 98 :anti. the :latter 
fs raised to.wad :the stop t thus .s£raightening 
out the knee :toggle .te the .position .'sh in 
re 1. 
: uring ts operation .the link  .fs maved 
te the left ..o.per£ing the .m 8 in.a :'couner- 
clockwise dir.ectien abont p :8 untfl the 
 modes over the lat  .and :le-sers 
fl engagementwith.the latch. Theovemencf 
 he arm 82 in a coterclooEe dizectl 
ertes tongh pin 8. to more nk . :te :e 
lof.t. As a -esult, ,the .pin .6.enow.tates the .m 
25 about pin e hi :fs new flxed by £ re- 
engaged .toggle :.2 until .the .contacts .re-en, ge. 
t5 If now the contacts close, on a sho 
during tke insfant .of gement, the metic 
forces set up by the Short circuit aren .will 
produce.a magnec actionabo.oE,fhe pim. e 
portion of e magnetic :forces in .e sector 
o betçeen pin.0 andthe .engging coaatsod 
tend te drive the:movable.arm in a coterock- 
wise dection about the pin :.fl..At _ 
tme the magnec forces below :the :pin : 
operate on :e  extendg fr ". o 
25 including :the section 4 between pin d . 
8 and the :section  .between the ',pin .$ 
pivot pin  te .ve .£he mo.vae m'm 2 in 
clockwise direction about pin ... 
Sce the osing piwt  p , 
3o forces on .opposite ,.sides of-pin  on s 
 and « of arm 2 at-least.cnc 
out so that the mechrdcal clong fore me 
no opposition. Wi£h sec.tion-: of arm.. 
slightly greater than .the .distance ..om pivUt 
35 0 te contact 2, a net.blo::osed.:ai«acc. 
As soon, howeer, .as t oggle .2 is :bron 
by the disengagement ï the :latch : Iom 
 in response to.the fault :c.rents :as :desribd 
above, the pin fl ceases te be :flxed.  pi.rot 
40 point for the movable arm 2.and-the pot 
for the movable .am new is-trsferred te he 
p 6 as,described above. 
Accordingly a blow-open action on e 
able arm 2  produced exteing over 
45 tire length of .the arm : fmm-t :gagg 
contacts te the pin , .thus .eing.ighspeed 
disengagement of the conc£s. 
In Fires 4 to.6,I bave sho.wn.a:modifle  
of circuit breaker which "may .be employ 
50 my novel system. In this syst, a :cct 
breaker ]] fs shown arranged se-tha£-dug 
the closing .movement 'and -jt .as the :contacts 
engage, but belote they bave fully engaged, lhe 
current loop through the elements provid 
55 blow-closed effect. enihe-.ccuit.bear-.is 
tripped, the elements ae se :arranged 'th .the 
cuent loop provides a blow-open :effect and 
the contacts.are of theblow-closed .cotruc£ion. 
The circuit breaker ]0 ts support.ed in :y 
60 suitable manner on :a panel ]]], carrying the 
additional supporting bracket ]]2 .and :frnt 
panel ] 3. 
The back panel ] ].] carries:an upper back:on- 
nection stud ] and a lower back .cennection 
65 stud 2  , mounte in any suitble insulator .: 
and ]6. e upper back connecfion stud 
carries at the end thereof a stationary contact 
hoing   compring an -cg :contact ]. 
and a main stationary contact ]. The arcg 
70 and main contacts ]: and ]] are supported 
in any suitable mater .in the contact hoing 
  and are biased toward current car.ying rela- 
tion with the movable contact elemen by the 
compression springs , 2. ey are se ar- 
OE5 ranged in ny of the ell-known .methods 



2,601,483 

7 
that the electromagnetic force due to high short 
circuit current will tend fo force them into ber- 
ter contact engagement with the moving contact. 
The movable contact arm 25 is a composite 
linkage member having an upper arm 26 and 
a lower arm 27 connected by the pin 128. The 
lower arm 27 is rotatably mounted on the stud 
36 connected to the extension 3 oï the lower 
back connection stud 26 and is held hoE current 
carrying engagement therewith by the friction 
discs 33. The lower arm 2 is held in current 
carrying engagement with the upper arm 26 also 
by friction discs 135 surrounding the pin 
Upper arm 26 has an angular extension 
therefrom substantially in the region of the pin 
25, the said extension 40 having secured to 
the outer end thereof at the pin 4 the upper 
end of the tension spring 142 which tends to bias 
the upper arm 26 toward the open position. 
The lower end of tension spring 42 is secured 
to the lower pin 3{}. The upper arm  carries 
the movable arcing contact 45 and the movable 
main contact 
The current path established when the con- 
tacts are closed is thus OErom the upper back 
connection stud 21 to the stationary contact 
structure , including the arcing contact 
and the main contact   9, then through the mov- 
able arcing contact 45 and the movable main 
contact 4 to the upper arm 25 of the contact 
arm 2, then through the friction discs 3 and 
pin 28 to the lower arm 27 of the composite 
contact arm 25, then through the friction discs 
33 and pin 3C to the extension 3 of lower 
back connection stud 2. 
If will thus be seen that when the contacts 
are closed, a U-shaped current loop is established 
with the contact elements  6--45 and  
af one of the bends or corners of the ]oop. 
Accordingly, were it not for the speciflc novel 
structure of the contact arm 25, a blow-open 
effect would be seen to result on the contacts 
when the breaker is in the closed position. 
Actually, the contact arm 25 and its asso- 
ciated operating mechanism is so designed that 
a blow-closed effect resu]ts. This occurs pii- 
marfly by reason of the fact that the distance 
from the pin 5{} to the pin 3{} is greater than 
the distance from pin {} to the contacts 46 and 
4, and the flexible stationary contacts are of 
a blow-closed design. 
The effect of this difference in length or dis- 
tance will be obvious from a fuller explanation 
o the operating mechanism itself and the man- 
ner in which it co-acts with the contact arm 5. 
The upper arm G of the contact arm 5 is 
biased toward opening position by the tension 
spring 4 in the manner previously described, 
the tension spring 4 causing the arm  and 
its extension 4{} to rotate in a clockwise direc- 
tion when the force which holds the contact arm 
6 c]osed is removed. 
Contact arm 26 is held in the closed position 
by the toggle 1,52 comprising links 153 and 
and the knee pin i55. Link i53 may be of in- 
sulating material in some cases. Link i53 is 
pivotally connected to pin i50 of upper arm i2G 
and at its opposite end is connected to knee 
pin i55. Link i54 is connected atone end to 
pin i55 and at its opposite end is pivoted on the 
pin i57 mounted between the sides of bracket 
i60 which in turn is supported on the front 
panel 113. 
Link 154 has an angular extension 12 so that 
members i 54--i 2 forma bell crank lever around 
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the pin  5". The outer or lower end of extension 
162 carries a latch roller 163 which is engaged 
by the latching detent 164 of the pivoted latch 
member 165. Latch member 165 is rotatably 
5 mounted on the pin 166 carried between the 
sides of bracket 60. 
The latch lever 165 is in the path of movement 
of the armature I?0 of trip coil I?l. Armature 
120 is connected to the short rime delay device 
10 172 and through spring 173 to the long rime 
delay device 175 of the type shown more fully 
in Patent 2,439,165. As explained hereinbefore, 
and a]so in the above-identified patent, the arma- 
ture is de]ayed in its operation fOl" relatively long 
15 periods of rime of the order of seconds when 
overload current conditions obtain in the main 
circuit being protected and is delayed in its oper- 
ation Ïor relatively short periods of time of the 
order oï cycles when short circuit currents ob- 
20 tain in the main circuit being protected. 
When the trip cofl 121 is energized in response 
to predetermined circuit conditions, the arma- 
ture I]0 rotates the latch member 165 in counter- 
clockwise direction to release the latching detent 
25 164 of the latch 165 ïrom the latch roller 163 
of the bell crank lever 1,54--i62. 
Since the toggle 153--I 55--I 54 is broken slight- 
ly upwardly in the closed position of the circuit 
breaker, the arm i2G may now on release of the 
30 latch roller i3 rotate clockwise around the pin 
128 breaking the toggle 152 up to the position 
shown in Figure 5. This movement of the arm 
126 in a clockwise directiin is in response to the 
force of the tension spring 142 which therefore 
35 acts as the opening spring of the circuit breaker. 
During this opening stroke of the breaker, it 
will be noted that the effect of the electro- 
magnetic forces due to current fiowing in the 
circuit is to hasten the contact opening, thus 
4o aiding high speed circuit interruption. This 
have called the "blow-open" effect. 
A portion of the link 154 strikes the buffer 
I'/4 carried by the front panel I13 and the up- 
ward breaking of the toggle i52 and hence the 
opening movement of contact arm i25 is thereby 
15 limited. 
The closing arm i0 which may be of insulating 
material is connected atone end to the pin i25 
and at the opposite end to a pin i 6 i on the arma- 
ture i2 of the closing solenoid i3. The arma- 
o ture 182 is normally biased toward the left by 
the compression spring i65 which is seated at 
one end in the recess i8 of armature i82 and 
ai the opposite end in the recess i67 of the 
housing i65 for the coil i$3. ttousing i8G is 
:" supported from the front panel i 
With the circuit breaker in the open position, 
the compression spring i65 as seen in Figure 6 
bas moved the armature i82 fully to the left, thus 
o moving the closi_g arm i80 and the pin 128 fo 
the left and rotating the lower arm i2 of the 
contact arm i25 counterclockwise around the 
pin 130. 
In the fully c]osed position of the circuit 
',»5 breaker, (Figure 4) the energization of the clos- 
ing coil 63 has attracted the armature 2 to 
the right compressing the spring 6 and pulling 
the arm {} and pin 26 to the right and rotating 
the lower arm 2 of contact arm 25 clockwise 
7o around the pin 3. When the closing movement 
is completed, the arm 6{} is latched in closed 
position as shown in Figure 4 by the latch roller 
S{} in the latching detent 9 of the arm 
To ensure this movement and to limit the 
75 movement of arm 2 during opening, a pro- 
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jection 184 on closing arm 190 fs arranged to 
engage arm 1'26 in the fully open position and 
drive it clockwise to the reset position of Figure 6. 
Latch follet 190 fs supported at the end of 
the bell crank latching lever 192, which latching 
lever fs rotatably supported on the pin 193 car- 
ried by an extension 194 of bracket 16{}. The 
upper arm 195 of latching lever 192 fs so arranged 
that during the opening movement of the circuit 
breaker, that is, when the circuit breaker moves 
from the position of Figure 4 fo the position of 
Figure 5, the latch follet I93 at the end of arm 
154--192 will strike the upper end 195 of the 
latch lever 192, as seen in Figure 5, to rotate the 
latching lever 192 counterclockwise and fo move 
the latch follet 190 out of the latching detent 
191 of closing arm 180 so that the closing amn 
180 may more to the left in response to the bias 
of compression spring 185. 
Tension spring 196 connected between the arm 
195 of the latching lever [92 and extensien 
of the latching lever  95 blases the latching lever 
192 toward clockwise rotation and hence toward 
latching position with respect to arm 18{}, and 
af the same rime blases the latching lever 
toward clockwise rotation and interengagement 
with the latch follet I93. The single spring 196 
fs thus used to re-set both of the latching levers 
16 and 192. 
Thus, as previously described, on a tripping of 
the circuit breaker, the armature 17{} ottes 
latch lever 16S counterclockwise to release 
latch follet 163 and to permit the toggle 15 fo 
break upwardly so thathe arm 126 may rotate 
clockwise toward opening position in response 
fo the bias of spring 142. This is theinitiat step 
which occurs during tripping and is shown in 
Figure 5. 
As the toggle 152 breaks upwardly, roller 
strikes the upper arm 195 of the laching lever 
!92, rotating the latching lever 192 counterclock- 
wise and lifting the latch roller 90 out of the 
latching detent 191. The arm 16{} fs now free fo 
move in response fo the bias of the compression 
apring I95 and moves to the lef.t carrying the pin 
128 vith if and rotating the lower arm 127 of 
the contact arm 15 counterclockwise. This 
moves the lower end of arm /26 to the left taking 
with if the pin 150 and the link 13. 
The latch follet 190 of the latch member 192 
rides on the upper surface of the closing arm 
180 as shown in Figure 6. Latches are thus re- 
set preparatory to closing the breaker. 
The re-set of this mechanism brings the mot- 
able contacts 1 and 1 nearer the stationary 
contacts 118--119 than they were in the tripped 
position (Figure 5) and thus reduces the travel 
required to close them. 
In the ctosing operation, the energization of 
the closing cofl 163 attracts the armature 12 
to the right against the bias of compression 
spring 15 pulling the arm 180 to the right and 
hence rocking the pin 128 and the lower arm 
127clockwise about pivot 130. This same more- 
ment of pin 126 wfll rock the upper arm 12 
counterclockwise about pin 150 since the pin 
except for a slight upward movement to allow 
for the arc formed by pin 128 in its clockwise 
movement, fs now substantially a fixed pivot 
owing to the fact that the toggle 152 is 
strs2ned from breaking upwardiy by engage- 
ment of latch e!ements I93 and 16 
Accordingly, the upper arm 126 now rotates 
counterclockwise aroundthe pin I- as the arm 
180 is ch'awn to the right and as. the elements 
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move from the position of Figure 6 to the closed 
position of Figure 4. When the fully closed 
sition fs reached, the latch follet 196 drops into 
the latching detent 191 of the closing arm 186 
5 and the circuit breaker fs latched closed. 
Examining the first operation of closing the 
circuit breaker, that fs, the movement of the 
elements between the positions of Figures 6 and 
4, it will be seen that movement of the arm 
l0 86 to the right rotates lower arm 127 clockwise 
around its pivot 136 and the upper arm 126 
counterclockwise around its pivot 16 untfl the 
arms (which rotate with respect to each other 
about the pins 126) are substantially straight 
15 and the circuit breaker contacts engage. 
The magnetic forces induced by current in the 
loop from back connection stud 215 through 
contacts 119, 1, arm 12 and lower stud 216 
tends to rock arm 27 about pivot 136 in a 
20 clockwise direction. This force fs transmitted 
through pin 125 to the arm 28 as a force tend- 
ing fo rock arm 128 about pin 156 in a counter- 
clockvise direction. A second effect of the elec- 
tromagnetic force fs fo directly apply a moment 
25 of rotation against the lower portion of arm 126 
from pin 1-50 to pin 125 w.hich tends to drive 
arm 126 in a counterclockwise direction. These 
two moments, the moment of rotation trans- 
ferred through arm 12], and that directly 
0 plied to the lower part of arm 126, are accumu- 
lative and counterclockwise. 
A third moment of rotation fs applied by the 
integrated Iorce due o the electromagneic ac- 
tion of the upper part of arm 126 from pivot 
5 156 fo contact 119. This moment Of rotation 
tends to rotate the arm 126 in a clockwise di- 
rection. It will be obvious from an examina- 
tion of the proportional lengths of the arms 
involved that the sum of the movements about 
40 pin I0 in a counterclockwise direction are 
greater than the moment of rotation about pi 
150 in a clockwise direction so that the resultant 
moment is one which drives the contacts into 
firmer engagement while the contacts are closed. 
45 This is called a "blow-closed" effect. An 
analysis of these forces is shown in Figure 4a. 
The condition for equilibrium where all forces 
will be balanced out and no force wfll be 
posed on the closing link 180 is 

If, however, 

5O 

Fd  Fd÷ F 

then the electromagnetic forces due to current 
fiowing in the circuit will help close the contacts 
and high speed positive closing will be secured 
c , due to this "blow closed" effect. 
This outrent loop, as previously pointed out, 
will be established just as the contacts engage, 
but belote they are in full engagement and 
hence before the latch roller 190 fs forced by 
5 the spring 196 into latching detent 191. 
With armature 182 at the end of its stroke 
at about this rime, the net blow-closed effect 
achieved assists the closing coil 183 in complet- 
ing the ctosing action. The contacts are forced 
70 home by this net blow-closed effect until the 
latch follet 190 enters the latching detent 191 
when the contacts are secured in position. 
Accordingly, the closing coil 183 and armature 
62 need only have suflïcient force to extend the  
75 tension spring 12 and move the mechanical 
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parts associated with the contact. They need 
not be designed fo overcome any blow-open 
effect. 
In fact, the closing coil and armature, as above 
pointed out, are aided by the arrangement of 
the part which produce a netblow-closed ef- 
Iect during closing. 
A1so, the travel which is given to the closing 
coil and armature 82 need merely be sulïicient 
fo complete the closing operation and no over- 
travel need be provided to provide any haro- 
mer blow or kinetic effect to slam the contacts 
home. The parts may thus be ruade lighter and 
ai the same rime, owing fo the utilization of 
the electromagnetic forces to close the contacts 
rather than sheer mechanical force or kinetic 
energy, the parts are more durable. 
My novel device is also so arranged, however, 
that during the opening of the circuit breaker, 
a net blow-open effect is achieved. As will be 
seen from a comparison of Figures 4 and 5, 
when the circuit breaker is tripped, the togg!e 
52 first breaks uPwardly and the contact arm 
26 rotates clockwise in response fo the ten- 
sion of tension spring 42; and itis only after 
the toggle  52 bas broken upwardly that its follet 
63 can release the latch $2 to permit the arm 
80 to move. 
Consequently, af the instant of tripping, the 
pin 28 is effectively a stationary pin. Accord- 
ingly, during opening arm 2 ïotates about at 
28 in a clockwise direction. The magnetic 
forces set up a moment of rotation which is an 
integrated force between pin 2 and contact 
 multiplied by hall the distance between the 
points. This moment of rotation is also clock- 
wise and drives the contacts open. This is the 
blow-open effect. 
Accordingly, the blow-open effect at the bend 
or corner of the U at which the contacts are 
located can exercise its full force and the trip- 
ping operation initiated by the opening spring 
42 is substantially aided by th b!ow-open ef- 
fect. 
By this means, therefore, the single composite 
contact arm 25 is so arranged that it utilizes 
the electromagnetic forces of high fault currents 
to assist in closing the circuit breaker where 
the circuit breaker is tobe closed on such high 
fault currents, and also utiiizes the saine electro- 
and magnetomotive effects of the high fault cur- 
rents to speed up the tripping of the circuit 
breaker when the tripping operation occurs. 
The saine contact arm 25 is thereby utilized 
as a blow-closed contact arm during the clos- 
ing operation of the circuit breaker and a blow- 
open contact arm during a tripping operation 
of the circuit breaker. 
I claire: 
1. Tripping mechanism for a circuit breaker 
having a movable contact carrying arm and a 
cooperating contact, a first and second pivot for 
said movable arm, electromagnetic means for 
controlling said movable arm about said first 
pivot to effect disengagement of said contacts, 
a long rime de!ay mechanism for varying the 
controlling action of said electromagnetic mean 
in the event that said eleetromagnetic mean 
is energized by overload conditions to effect a 
delay in the disengagement of said contacts for 
a relatively lon rime of the order of seconds 
a short rime delay means for varyin the con- 
trolling action of said electrornanetic means 
in the event said electromanetic means is en- 
ergized by short circuit fault currents to er- 
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fect a delay in the disengagement of said con- 
tacts for a relatively short period of rime of the 
order of cycles, and means operat-ing said mov- 
able ar.m about said second pivot fo effect 
 gagement of said contacts. 
2. Tripping mechanism for a circuit breaker 
having a movable contact carrying arm and a 
cooperating contact, a tiret and second pivot for 
said movable arm, a spring biasing said mov- 
l0 able arm to disengaged position, a latch for nor- 
mally latching said movable arm in contact en- 
gagement against the action of said spring elec- 
tromagnetic means for tripping said latch to 
permit movement of said movable arm bout 
15 said first pivot to disengage said contacts, a 
long rime delay mechanism in operative rela- 
tion with said electromagnetic means for vary- 
ing the trip rime of said latch a long rime of 
the order of seconds in the event that said elec- 
20 tromagnetic means is energized by predeter- 
mined overload current conditions and a short 
ime delay means in operative relation with said 
electromagnetic means for varying the trip rime 
of said latch a short rime of the order of 
25 cles when said electromagnetic means is ener- 
gized by short circuit fault, and means operat- 
ing said movable arm about said second pivot 
to effect engagement of said contacts. 
3. In a circuit interrupter for connection in 
30 an electric circuit, a movable arm carrying a 
contact, a cooperating contact, means for operat- 
ing said movable arm fo effect engagement be- 
tween the contact carried thereby and said co- 
operating contact, a first pivot, said movable 
{ arm being mounted on said pivot for movement 
about said pivot, the distance from said pivot to 
the contact carried on said movable arm being 
less than the distance from said pivot fo the 
end of said arm opposite said contact carried 
4o by said arm, said arm and its contact and co- 
operating contact forming with the electric cir- 
cuit in which said interrupter is connected a 
]oop circuit, means for operating said movable 
arm about said first pivot to effect engagement 
45 of said contacts, a second pivot, electromagnetic 
means responsive fo the electrical conditions in 
said circuit, means controlled by said electro- 
magnet for operating said movable arm abou 
said second pivot for effecting disengagement of 
t0 said contacts, rime delay mechanism associatcd 
with said last mentioned means for effecting 
delay in the disengagement of said contacts. 
4. In a circuit interrupter for connection in an 
electric circuit, a movable arm carrying a con- 
55 tact, a cooperating contact, means for operating 
said movable arm to effect engagement between 
the contact carried thereby and said cooperat- 
ing contact, a first pivot, said movable arm be- 
ing mounted on said pivot for movement abou 
60 said pivot, the distance from said pivot to the 
contact carried on said movable arm being less 
than the distance from said pivot to the end of 
said arm opposite said contact carried by said 
arm, said arm and its contact and cooperating 
65 contact forming with the electric circuit in 
which said interrupter is tobe connected a loop 
circuit, means for operating said movable arm 
about said first pivot to effect engagement of 
said contacts, a second pivot, electromagnetic 
7o means responsive to the electrical conditions in 
said circuit, means controlled by said e]ectro- 
magnet for operating said movable arm about 
said second pivot for effecting disengagement of 
said contacts, rime delay mechanism associated 
75 with_ s.aid ]ast mentioned means for effecting de- 
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layin the disengagement of said contacts, said 
delaF being of the order of seconds £or pre- 
determined currents and of the order of cycles 
forpredetermined currents of greater amplitude 
than said first mentioned pr.edete.rmined cur- 
rents. 
5. In. a circuit interrupter for conne, tion in an 
electric circuit, a movab!e arm carrying a con- 
tact, a cooperating contact, means for operat- 
ing said movable arm to effect engagement 
tween the contact carried thereby and said 
operating contact, a first pivot, said movable 
arm being mounted on said pivot £or movement 
about said pivot, the distance from said pivot to 
the contact carried on said movable arm being 
less than the distance from said pivot to the 
end of said arm opposite said contact carried by 
said arm, said arm and its contact and cooperat- 
ing contact forming with the electric circuit, in 
which said interrupter is connected a toop cir- 
cuit, means for operatingsaid movable arm about 
said first pivot to-effect engagement of said con- 
tacts, a.second pivot, the distance from. said sec- 
ond pivot to the nearest turn in said loop being 
less than from said second pivot to said co- 
operating contact, electromagnetic means re- 
sponsive to the electrical conditions in said cir- 
cuit, means controlled by said electromagnet for 
operating said movable arm about said second 
pivot for effecting disengagement of said con- 
tacts, rime delay mechanism associated with said 
last mentioned means for effecting delay in the 
disengagement of said contacts, said de]ay bein 
of the order of seconds for predetermined cur- 
rents and of the order of cycles for predeteï- 
mined currents of greater amplitude than said 
first mentioned predetermined currents. 
6. A circuit breaker for protecting an etc,tri,al 
circuit having terminals for conne,tion to a cir- 
cuit tobe protected and having a pair of co- 
operable contacts, a contact carrying arm for 
carrying one of said cooperabe contacts into and 
out of engagement with the other of said 
operable contacts, a closing mechanism con- 
nected to said contact carrying arm mechanism, 
a flrst latch for said closing mechanism oper- 
able after said cooperable contacts bave been 
moved to engagement and then moved furtheï to 
tight contact engagement for latching said con- 
tacts into tight engagement, a second latch for 
said movable contact carrying arm, a trip mecha- 
nism responsive to fault currents for releasing 
said second latch to permit movement of suid 
contact carrying arm to effect disengagement of 
said contacts, a rime detay for retarding the 
rime of operation of said trip mechanism, said 
cooperable contacts forming with said movab!e 
contact carrying arm and said terminals a toop 
electrical circuit setting up electromagnetic 
forces applied to said movab]e contact carrying 
arm, and a construction for said movable con- 
tact carrying arm for applying said e]ectro- 
magnetic forces to said arm in a direction to 
assist said closing mechanism in effecting con- 
tact engagement of said cooperable contacts until 
said first latch is operated and for app]yng said 
electromagnetic forces to said arm in a direction 
to drive said contacts apart after said lïrst tatch 
is operated. 
7. A circuit breaker fr rotecting an electrica! 
circuit having ternùna]s for coïnection to a cir- 
cuit tobe protected and having a pair of co- 
operab]e contacts, a contact carrying arm for 
carrying one of said cooperab]e contacts into and 
out of engagement with the other oî said cooper- 

able conSacts, a' cl0sing mechanism connected .to 
said contact camying a]¢m mechanism, a. flt 
latch for said closing mechanism operable after 
said cooperable contactshave been moved to 
5 gagement and then mo¢ed further to tight con- 
tct engagement for ltching said contacts, into 
tight engagement, a second latch for said mov- 
ab]e contact carrying arm, a trip mechanism re- 
sponsive to fault currents for releasing said sec- 
I o ond tatch to permit movement of said contact 
car.rying arm to.effect disengagement of said con- 
tacts a rime detay for retar-ding the rime of op- 
eïaçion of said. trip mechanism, said cooperable 
contacts.forming withsaid movable contact carry- 
15 inç arm. and said terminalsa loop electrical cir- 
cuit setting up electromagnetic forces applied to 
said movabte contact carrying arm, and a con- 
struction for said movable contact carrying. 
" for apptying said etectromagnetic, forces to said 
20 arm. in. a direction to assist said closing mecha- 
nism in effecting contact engagement of said. co- 
operable-contacts, until said first latch is operated 
and for applying said electromagnetic forces fo 
said arm in a direction to drive said contacts 
25 apart after said first latch is operated, said con- 
struction of said arm comprising a first pivotal 
connection from said arm to said first closing 
mechanism latch and a second pivotal connection 
to said second latch. 
30 8. A circuit breaker for protecting an electrical 
circuit having terminals for connection to a cir- 
cuit tobe protected and having a pair of 
cperable contacts, a contact carrying arm for 
carrying one of said cooperabte contacts into and 
35 out of engagement with the other of said co- 
operable contacts, a closing mechanism connected 
to said contact ca.rrying arm mechanism, a first 
latch for said closing mechanism operable after 
said cooperable contacts bave been moved to en- 
40 gagement and then moved further to tight con- 
tact engagement for latching said contacts into 
tight engagement, a second latch for said mov- 
able contact carrying arm, a trip mechanism 
sponsive to fautt currents for releasing said sec- 
45 ond tatch to permit movement of said contact 
carrying arm to effect disengagement of said con- 
tacts, a rime detay for retarding the rime Of op- 
eration of said trip mechanism, said cooperable 
contacts forming with said movable contact 
50 carrying arm and said terminals a loop electrical 
circuit setting up electromagnetic forces applied 
to said movable contact carrying arm, and a 
construction for said movable contact carrying 
arm for applying said e]ectromagnetic forces to 
55 said arm in a. direction to assist said closing 
mechanism in effecting contact engagement of 
said cooperable contacts until said first latch is 
operated and for applying said etectromagnetic 
forces to said arm in a direction to drive said 
{;0 contacts apart after said first latch is operated, 
said construction of said arm comprising a first 
pivotal connection from said arm to said closing 
mechanism latch and a second pivotal conne,tion 
to said second latch, the distance from said sec- 
5 ond pivotal connection to said cooperable con- 
tacts being less than the distance from said sec- 
ond pivotal connection to the te]zninal connec- 
tion of said arm. 
9. A circuit bïeaker for protecting an e]ectrical 
70 circuit having termina!s for connection to a cir- 
cuit tobe protected and having a pair of co- 
opeïable contacts, a contact carrying arm for 
carrying Che of said cooperable contacts into and 
out of engagement with the other of said co- 
75 operable contacts, a closing mechanism connected 
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to said contact carrying arm mechanism, a first 
latch for said c]osing mechanism operable after 
said cooperab]e contacts have been moved to en- 
gagement and then moved further to tight con- 
tact engagement for latching said contacts into 
tight engagement, a second latch for said moi- 
able contact carrying arm, a trip mechanism re- 
sponsive to fau]t currents for re]easing said sec- 
ond latch to permit movement of said contact 
carrying arm to effect disengagement of said 
contacts, a rime delay for retarding the rime of 
operation of said trip mechanism, said cooperable 
contacts forming with said movab]e contact 
carrying arm and said terminals a loop electrical 
circuit setting up electromagnetic forces applied 
to said movable contact carrying arm, and a con- 
struction for said movable contact carrying arm 
for applying said e]ectromagnet.ic forces to said 
arm in a direction to assist said closing mecha- 
nism in effecting contact engagement of said co- 
operab]e contacts until said first latch is op- 
erated and for app]ying said e!ectromagnetic 
forces to said arm in a direction to drive said 
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contacts apart after said first latch is operate¢l, 
said construction of said arm comprising a first 
pivotal section, a second section pivotally con- 
nected to said first section, said c]osing mecha- 
nism being pivota]Iy connected to said movable 
arm ai said pivotal connection and said second 
]atch being connected to said first section inter- 
mediate said pivotal connection and said co- 
operable contacts. 
JOSEPH D. WOOD. 
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